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Environmental Challenges 
for Aerospace Industry 


Clean Air Act Amendments of 1 990 (CAA 
presented new challenges for Aerospace 
Industry 

- Regulation of Ozone Depleting Chemical^B 
(ODCs), Hazardous Air Pollutants, 

Organic Compounds (VOCs) 

- Acceleration of U.S. production [ 
ban of ODCs from 1/2000 to 1/1996 

Overwhelming environmental 

impact on traditional methodologies 

for manufacturing aerospace ^ md 

systems and vehicles 





NASA Accepted the Challenge 



• NASA Administrator, Mr. Daniel Goldin, 
established the NASA Operational Environment 
Team (NOET) in September 1992 

- Emphasis on development, test, production, and use of NASA’s 
aerospace flight hardware 

• NOET executed numerous technical forums 

- NASA Programs, Industry, Academia and Federal Agencies 
exchanged “lessons learned” on environmentally - driven 
materials replacement technology 

• NOET continues to proactively serve as a 
champion of the “operational environment” 




Examples of previous replacement activities 


MARS HALL SPACE FLIGHT CENTER 

Space Shuttle Environmental Replacement Technology 
Examples of Previous Activities 
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NASA Assessed the Impact 



NASA’s ODC usage in 1992 was 3 million pounds 

- Primarily Chlorofluorocarbons (CFCs) and 

Trichloroethane (TCA) for manufacture of programmatic 
hardware 

ed 87% by 1996 

pounds 

Of 

ials and processes 
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NASA’s Teaming Successes 

• Environmental challenges provided impetus for NASA 
to team with other Federal Agencies 

_ Environmental Protection Agency (EPA) 

- Department of Defense (DoD) 

■ 

• Interagency teaming resulted in collaborative working 
relationships that benefited the aerospace community 

- Cost Savings, Data Sharing and Technology Transfer 

_ Rulemaking Process: Technically sound, Economically 
feasible and Environmentally friendly 

• Teaming within NASA Centers and NASA programs 
resulted in resource savings < 
advanced aerospace systems 



- 



Resulting Efforts and Studies 

• NASA/EPA/DoD Interagency Depainting Study 

• Non-ODC Surface Cleaning of Advanced Aerospace Systems 

• Non-ODC Instrumentation for Cleanliness Verification 

• 2 nd Generation Blowing Agent for Thermal Protection System on 
External Tank 

• Wire Arc Sprayed Aluminum Coatings 

• Hot Oil Dewaxing 

• Ultrasonic Cleaning 

• Aerospace Manufacturing and Rework: National Emission 
Standards for Hazardous Air Pollutants (NESHAP) 
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Environmental challenges of new millennium for 
the manufacture of advanced aerospace flight 

systems * 

. 

^sS’SSfc 


jkSt.%. f&t'- 

. -Af ni : a »iVSl 1>I 



De\Q^pment of 3 rd Generation Blowing Agent 

Rubie r Activation & CleanlwijSp 

educt iomofl i^ ^ Primers & ConversioiT 

oatings 

Search for Better Cleaning Verification Solvents 
Development of Low VOC Coatings 




Future Envfrpnmental Concerns 


• Approximately 35 ou£M50 NESHAPs potentially 
impact tl^n^^^^^^^esses and manufactijj*e of 

- Miscellaneous Organic Chemical Production & Process Usages 

Increasing environmentally - driven materials 
obsolescence as suppliers comply with regulations 

- Materials unavailability for advanced aerospace systems 

f- Different performance characteristics of reformulated materials 
r t Unexpected formulation change of material 
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Conclusions 



• Aerospace industry has conquered 
numerous environmental challenges 
during the last decade 

• Aerospace industry of today 
has evolved due in part to 
the environmental challenges 

- stronger 

- more robust 

- pushing limits of technology - 
materials and manufacturing 

- performing “cutting edge” engineering 

• Aerospace Industry is viable and successful because 
of your commitment and contributions 



